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FROMTHE GULF OF MEXICO

By Henry B. Bigelow and William C. Schroederi

Up to the present time the myxinids, represented in the North

Atlantic by the unibranchiate genus Myxine alone, have been unknown

in the Gulf of Mexico. During 1951, however, the experimental

trawlings of the U. S. Fish and Wildlife Service vessel "Oregon", in

the northern part of the Gulf, yielded three specimens of a myxinid

with six pairs of external gill openings that agree closely with the

genus Paramyxine Dean 1904, reported previously from Japan only.^

Paramyxine, originally described from a single specimen, as the new

species P. atami Dean 1904, is characterized, by its author, by having

the outer "branchial ducts of distinctly unequal length, the most

anterior several times the length of the posterior" (Dean, p. 22), so

that the most anterior pair of external gill openings is opposite the

4th or 5th pair of interna,l gill sacs; and by having the successive pairs

of gill openings close together. In other known myxinids with more

than one pair of gill openings the successive pairs of external branchial

ducts are of approximately equal lengths, or the 1st pair is only a little

longer than the rearmost pair, and the successive pairs of gill openings

are more widely spaced. On the type specimen the gill openings them-

selves were oval, with their long axes transverse (except for the 6th

opening on the left-hand side, which —receiving the oesophageal

duct —is larger than the others), not round as they are in other

polybranchiate species. But the gill openings were of various shapes

in other specimens described subsequently by Matsubara (1937),

showing that their shape is not a generic character as Dean supposed,

1 Contribution No. 610, from the Woods Hole Oceanographic Institution.
2 Weowe to Mr. Stewart Springer the opportunity of studying these interesting specimens.



or even a specific character, but is, likely, dependent to a considerable

extent on the degree of muscular contraction. This leaves only the

relative lengths of the external branchial ducts and perhaps the close

spacing of the gill openings, as compared with other myxinids in which

they are few in number, as bases for separating the genus Paramyxine
from other polybranchiate myxinids. Weaccept the genus provision-

ally, awaiting the opportunity of examining other myxinids with

corresponding numbers of gill openings.

Characters that Dean (1904, p. 22) included as specific for P. atami

were the precise number (6) of pairs of gill openings; 1st pair of ex-

ternal branchial ducts about 3 times as long as the 6th pair; 12 and

13 lingual teeth in the outer rows with 13 in each of the inner rows;

anterior 3 lingual teeth of each row fused with one another at their

base; white gill openings and conspicuously dark mucous pores. His

illustration also shows a rather pointed snout, resembling that of

Myxine, but a somewhat broader and more paddle-shaped caudal fin

fold.

The gill openings of the type specimen of atami occupied a space

about 9 per cent as long as the distance from the tip of the snout to

the most posterior pair of gill openings,^ with those on each side

arranged close together in a regular row, and they are arranged simi-

larly in an excellent specimen of atami, from Suruga Gulf, Japan,

received recently by the U. S. National Museum (U. S. Nat. Mus.
No. 161442). But Matsubara's (1937) observations have shown that

the serial arrangement of the gill openings, like their shapes, may vary

widely from individual to individual, and even between the two sides

of the body of a given specimen, for they were irregularly arranged in

13 of his 14 specimens. Muscular contraction may play a role here.

Matsubara also found that the dental formula is not a precise one, for

his specimens had only 10 or 11 lingual teeth in each row, outer and

inner, with only the first two fused at the base instead of three as was

true of the type specimen.

The Gulf of Mexico specimens agree in general with the accounts

and illustrations of the Japanese atami and with the National Museum
specimen, in body form, with rather pointed snout and a caudal fin

fold somewhat wider than that of Myxinr. Their barbels are similar

to those of atami in length and in arrangement; they have the same
number (6 pairs) of external gill openings; the external branchial ducts

(as measured by probing) are about as long relative to the 6th pair;

' As scaled from Dean's (1904, pi. 1. fig. 3) ilhistration.
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the foremost pair is situated about as far rearward while the gill

openings cover about as long a space relatively; the distribution of

mucous pores is about the same; also the linear dimensions in general,

as appears from the following tabulations:

Table 1

Distances, in Per Cent of Total Length

Gulf of Mexico atarni, atami, U. S.

specimens, 338, Japan type Nat. Mus.

055 and 590 mm. 550 mm. specimen

500 mm.
Snout to foremost mucous pore 7.5- 8.7 6.8 9.0

Snout to foremost gill openings 22.5-23.5 26.0 27.0

1st gill opening to 6th gill

opening 2.4-5.7 2.5 2.4

6th gill opening to tip of caudal

fin fold 72.0-74.3 71.4 73.0

Snout to origin of anal fin fold 37.1-50.0 41.4 43.4

Cloacal pocket (center) to tip

of caudal fin fold 13.4-17.5 12.8 13.2

Table 2

Numbers of Mucous Pores on Each Side

Gulf of Mexico atami, type' atami, U. S.

specimens Nat. Mus.

specimen

Snout to foremost pair of gill

openings 15-15 to 19-19 19-20 16-16

6th pair of gill openings to

cloacal pocket 44-45 to 57-57 58-59 47-47

Center of cloacal pocket to tip

of caudal fin fold 11-11 to 13-14 ? 10-10

The number of lingual teeth, too, is about the same in a Gulf of

Mexico specimen of 505 mm. (14 and 13 in the outer rows, 11 and 12

in the inner rows) as it was in the type specimen of atami, with the

same number (3) of anterior teeth fused basally in each of the outer

two rows. And while two only, of the anterior teeth in each of the

inner rows are fused in the Gulf of Mexico specimen, three were fused

in the type, and Matsubara (1937, p. 15, text fig. 3) has already

reported and figured Japanese specimens that agreed with the Gulf of

I From Dean 1904, p. 11, text fig. 2, D.
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Mexico one in this respect. The series of mucous pores on each side

is interrupted near the anterior end of the cloacal pocket on the U. S.

National Museum specimen of atami (Fig. 6), just as it is in the Gulf

of Mexico specimens (Fig. 5) —in Mi/xine too, for that matter —to

continue rearward at a higher level. Representation of it in Dean's

(1904,pl. 1, fig. 3) illustration as continuing unbroken past the cloacal

pocket seems to have been an error by the artist. But the rearward

pores are situated higher above the ventral edge of the caudal fin fold

in the Japanese atami (Fig. 6) than in the Gulf of Mexico specimens

(Fig. 5).

The depth, too, of the body relative to the distance from tip of

snout to 1st pair of external gill openings is greater on all three of the

Gulf of Mexico specimens (34 per cent to 37 per cent) than is pictured

for atami either by Dean (30 per cent) or by Matsubara (22 per cent),

or than it is on the U. S. National Museum specimen of atami (29

per cent). And while the hagfishes are so soft of body that measure-

ments of different specimens cannot be accepted as precisely com-

parative unless taken under equal tension, the difference in this respect

between the two geographic populations may be large enough to be

significant. The shape of the caudal fin fold also differs rather notice-

ably, its lower margin being nearly straight in all three of the Gulf of

Mexico specimens while it is pictured as moderately convex in the two

Japanese specimens of atami which have been illustrated (Dean 1904,

pi. 1, fig. 3; Matsubara 1937, pi. 1, fig. A), likewise in the National

Museum specimen of atami (compare Fig. 5 with Fig. 6).

Furthermore, neither of the two larger Gulf of Mexico specimens

shows any trace of a dorsal fin fold anterior to the level of the cloacal

pocket, whereas Matsubara's (1937, pi. 1, fig. A) illustration of atami

clearly shows such a fold, extending forward for one third to one half

the distance from the level of the cloacal pocket toward the level of

the 6th pair of gill openings while the dorsal fin fold on the National

Museum specimen of atami is continued forward as a definite though

low dermal ridge to abreast of the 6th pair of gill openings.^

These differences between the Gulf of Mexican and the Japanese

representatives of the genus seem sufficient, in combination, for recog-

nition in nomenclature. Wetherefore propose for the former the new
specific name springeri, as defined below. What is most interesting,

however, in this case, is not that the Gulf of Mexican population

1 The anal fin fold also, of the National Museum specimen of atami is continued forward
nearly to the 6th gill opening as a prominent dermal ridge. But the appearance of the latter,

in alcohol, suggests that it was the result of aulmuscr contraction, not a normal characteristic.
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differs in minor ways from the Japanese —it would be astonishing if

such were not the case —but that two populations so widely separated

should resemble each other so very closely, and that myxinids with

five to seven pairs of external gill openings should have been found

at localities as widely separated as the Gulf of Mexico, Japan and

China, NewZealand and South Africa, but nowhere else in the oceans.^

This instance does not stand alone as it concerns the Gulf, for the

chimaeroid Hydrolagus alberti Bigelow and Schroeder 1951a, recently

discovered in deep water there, seems more closely allied to the Japa-

nese H. mitsukurii (Dean) 1904, than it is to either of the two species

of its genus that are known from the North Atlantic, i.e., affinis (Brito

Capello) 1868, and mirahiUs (CoUett) 1904, or than it is to H. collei

(Lay and Bennett) 1839, of the Pacific coast of North America.

Equally unexpected was the recent discovery, in the Gulf, in moder-

ately deep water, of a representative {Springeria folirostris Bigelow

and Schroeder 1951), of the rajoid family Anacanthobatidae, for the

latter had been known before only off the Natal coast of southeast

Africa; also of two representatives of the skate genus Cruriraja in

Cuban-Floridan waters (C. atlaniis and C poeyi Bigelow and Schroeder

1948), for this genus, too, had been known only off Natal, southeast

Africa, previously.

Altogether, the bottom zone in the Gulf and around Cuba at 75 to

600 fathoms has yielded three new species of sharks, eleven new
batoids, and one new chimaeroid since 1938, a foretaste of the rich

harvest of unknown fishes to be expected from a more thorough ex-

ploration of the deep slopes and of the sea floors of the Gulf and of

the Caribbean.

Paramyxine springeri, new species^

Type. A specimen, 590 mm. long, Oregon Station No. 489, Lat.

27°44'N., Long. 85°09'W., 254 fathoms, Sept. 29, 1951 (U. S. Nat.

Mus. No. 161512).

Additional material. Another specimen 505 mm. long from the

same trawl haul, and a third, 338 mm. long, from Oregon Station

No. 321, Lat. 27°27'N., Long. 87°19'W., 220 fathoms, April 28, 1951.

The sex has not been determined for any of these specimens.

Description. Dimensions, in per cent of total length, of type

(590 mm.), 505 mm. specimen, and 338 mm. specimen.

Depth of body, at 1st gill openings, 9, 7.8, 8.9.

1 For a synopsis of the species of myxinids, see Holly, 1933.
' Named after Stewart Springer who discovered this interesting cyclostome.
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Distance, snout to 1st gill openings, 23.5, 23.2, 22.5.

Distance, 1st gill openings to 6th gill openings, 2.4, 2.6, 5.7.

Distance, snout to origin of anal fin fold, 50.0, 37.1, 39.8.

Distance, center of cloacal pocket to tip of tail, 14.5, 13.4, 17.5.

Depth, in per cent of distance, snout to 1st gill openings, 38, 34, 37.

Number of mucous pores on each side, type (590 mm.), 505 mm.
specimen and 338 mm. specimen:

Snout to 1st gill openings, 19-19, 18-18, 15-15.

1st gill openings to 6th gill openings, 4-3, 3-3, 6-6.

6th gill openings to anterior end of cloacal pocket, 55-56, 57-57,

44-45.

Anterior end of cloacal pocket to tip of caudal fin fold, 13-14, 11-11,

12-12.

Snout obtuse-conical, much as in Myxine; body cylindrical an-

teriorly, about 80 to 100 per cent as thick (transversely) at region of

gill openings as deep there, but increasingly compressed posteriorly,

until only about 38 to 54 per cent as thick as deep at level of cloacal

pocket, and flat sided thence rearward to paper-thin margin of caudal

fin fold. Depth of body about 5.4 to 6 per cent as great as total

length at level of most anterior mucous pores, about 6.3 per cent at

anterior end of cloacal pocket on type, and 6.6 to 8.6 per cent on

smaller specimens.

Fleshy rostrum, anterior to nasal opening, broadly rounded an-

teriorly and wider than long,^ the nasal opening conspicuous below it.

Barbels in the typical myxinid arrangement, the 1st pair about two-

thirds as long as the 2nd pair, the 3rd pair a little the longest.

Mouth, when closed, with the usual puckered or irregularly

stellate appearance, the conical projection that flanks it on either side

about as long as the 2nd pair of barbels. Thirteen and fourteen lingual

teeth in the outer rows, eleven and twelve in the inner rows of 505 mm.
specimen^, individual teeth conical with slightly blunted tips, curving

a little rearward, the most posterior of each inner row strongly so;

the 5th and 6th tooth longest in each row; the 7th and the following

teeth successively shorter along each row; the rearmost only about

one-third as long as the 5th and 6th. The first three teeth in each

outer row, and the first two in each inner row fused at their bases;

the outer row in each side about 1.2 times as long as the inner row;

the longest teeth in the outer rows about 1 .3 times as long as the

longest in the inner rows.
1 Longer than wide in Myxine.
2 The teeth of the type specimen cannot be counted without dissection.
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The six pairs of gill openings are low down on the sides, their fore-aft

position as given in Table 1 (p. 3), occupying a shorter space on larger

specimens (2.4 per cent of total length on the type) than on smaller,

the series on the two sides converging rearward, with the 6th pair only

about three-fourths as far apart as the 1st pair on the type, about

four-fifths as far apart on the smallest specimen; the 6th opening on

the left-hand side (receiving the oesophageal duct) larger than the

others as is the rule among myxinids, and irregular in shape, the other

gill openings ranging in shape from round to oval with the long axis

transverse or slightly oblique, the precise shape seemingly dependent

on muscular contraction; the largest (apart from the 6th left-hand) a

little less than one-half as long as the 3rd (longest) pair of barbels.

The gill openings are either in regular serial arrangement on each side

as on the type (Fig. 2) and on the smallest specimen, or more or less

irregular at least on one side, as on the 505 mm. specimen (Fig. 3),

a difference perhaps associated with muscular contraction. The 1st

pair of external branchial ducts (as sounded by probing, on one side

of the body) are about three times as long as the 6th pair, both on the

type and on the 505 mm. specimen.

The mucous pores range in size from easily visible to so minute as

to be discernible only on close examination. Their location on the

body and in serial arrangement is as in the other myxinids; 19 pores

on each side from snout to 1st gill openings on the type, 4 on one side

and 3 on the other abreast the gill openings, 55 and 56 between gill

openings and cloacal pocket and 13 and 14 rearward from the anterior

end of the cloacal pocket on the type specimen; their numbers on the

other specimens as given in Table 2 (p. 3). Totals of 77 pores on the

338 mm. specimen, of 88 on the 505 mm. specimen, and 92 on the

590 mm. specimen (type) show that the pores increase in number with

growth. The pores along the section occupied by the gill openings are

ventral from the latter, which it seems is characteristic of the poly-

branchiate myxinids in general.

The pores rearward from the gill openings are nearly in line with

the latter, are low down on the sides nearly to the anterior end of the

slit-like cloacal pocket, where the series is interrupted, with the nine

posterior pores situated at a definitely higher level, a distinctive

character of this species as contrasted with the Japanese atami (p. 4).

On the type, those rearward from the cloacal pocket are also noticeably

larger (hence more conspicuous) than those farther forward, and they

are somewhat more conspicuous than the more anterior pores on the
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505 mm. specimen as well. But this regional difference in size of

mucous pores is not a specific character; rather it is likely a phase of

muscular contraction, for the pores of the caudal series on the smallest

specimen are no larger than those anterior to the cloacal pocket.

The point of origin of the anal fin fold, about midway of the body

on the type specimen, is considerably farther forward on the other

two specimens (see Table 1, p. 3) showing that its precise situation

is variable within rather wide limits. On the type, the fold itself is so

narrow that its width is hardly measurable, and it is traceable rearward

only about half the way from its point of origin toward the cloacal

pocket. But it is wider on the other specimens (8 to 13 per cent as

wide as the body is deep), and traceable rearward nearly or quite to

the cloaca. To what degree these differences are associated with

different stages in growth, or in the sexual cycle, is a question for the

future.

Neither the type, nor the 505 mm. specimen shows any trace of a

dorsal fin fold anterior to the level of the cloacal pocket, their backs

being evenly rounded, in which respect they contrast with P. atami

as pictured by Matsubara (1937, pi. 1, fig. A). And while the smallest

(338 mm.) specimen has a low fleshy ridge all along the back nearly

to the level of the mouth, the fact that it is flanked on either side by

a shallow and indefinite furrow suggests that it is the result of muscular

contraction, rather than a definite and persisting fin fold. The caudal

fin fold fringes the rear section of the trunk, from about opposite the

anterior end of the cloacal pocket on the dorsal side, around to the

posterior end of the cloaca on the ventral side. Its lower outline is

nearly straight as remarked above (p. 4). The irregular fluting of its

broadly rounded, posterior-dorsal margin on the smallest specimen

(Fig. 5) seems to represent its normal outline better than its margin

on the type, (Fig. 1) where it seems to have been injured.

One of the most interesting features of P. springeri, reported to us

by its discoverer, is that no one of the specimens discharged any mucus

at all when brought on board, or so little that none was noticed.

Color. All three specimens are greyish brown, faintly tinged with

reddish, below as well as above, the edges of the caudal fin fold and

of the anal fin paler; the gill openings encircled with white, rendering

them conspicuous against the dark background; the mucous pores

appearing as dark brown dots, each of them at the bottom of a shallow

depression of the skin.

Size. The maximum size is not known.
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Range and habits. So far known only from the northern side of the

Gulf of Mexico, at the localities listed on page 5. The depths of

capture, added to the fact that fishermen have never reported it, show

that it is a deep-water species. Nothing else is known of its habits.
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Fig. 1. Type specimen, x 34; the mucous pores somewhat exaggerated.

Fig. 2. Ventral view of anterior part of type specimen, x }4', the mucous
pores somewhat exaggerated.

Fig. 3. Ventral view of gill region of specimen 505 mm. long; natural size;

the mucous pores somewhat exaggerated.

Fig. 4. Lingual teeth of specimen 505 mm. long, from the right-hand side;

outer row above, inner row below, anterior ends to the left, x 2.

Fig. 5. Side view of caudal region of specimen 338 mm. long, x J-^; the

mucous pores slightly emphasized.

Fig. 6. Side view of caudal region of P. atami, 500 mm. long, from Suruga

Gulf, Japan, U.S. Nat. Mus.,No. 161442;the mucous pores slightly emphasized.


